Presence and absence of follicle-stimulating hormone receptor mutations provide some insights into spontaneous ovarian hyperstimulation syndrome physiopathology.
Ovarian hyperstimulation syndrome (OHSS) is a potentially life-threatening complication of ovarian stimulation treatments. Moreover, four mutations of the FSH receptor (FSHr) were recently described in patients presenting with spontaneous OHSS (sOHSS) of the first trimester of pregnancy with normal levels of human chorionic gonadotropin (hCG). The objective of this study was to look for novel FSHr mutations in patients with sOHSS associated with different levels of hCG and TSH to 1) find new residues important for FSHr activation and specificity, and 2) better delineate the pathophysiology of the different presentations of sOHSS. DESIGN, INTERVENTION, AND PATIENTS: After blood sampling, we sequenced the FSHr from genomic leukocytes DNA from eight patients with sOHSS of the first or second trimester of pregnancy with normal or high hCG levels or with high TSH levels associated with severe hypothyroidism. This study was performed at a university laboratory. The main outcome measure was FSHr sequencing and in vitro evaluation of the variation of cAMP production of FSHr mutants. A new mutation was found in the patient with sOHSS of the first trimester of pregnancy with a normal hCG level: I5.54(545)T, in transmembrane helix V of the FSHr. When tested functionally, this mutant displayed promiscuous activation by both hCG and TSH together with detectable constitutive activity. In contrast, no mutations were found in the FSHr from patients with high hCG or TSH levels, indicating that for those seven patients, sOHSS results from the natural promiscuous stimulation of a wild-type FSHr by very high concentrations of hCG or TSH. sOHSS can occur by at least three different pathophysiological mechanisms.